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SECTION V.-SEISMOLOGY. 
SEISMOLOGICAL REPOBTS FOR JULY, 1918. 

W. J. UUMPHREYS, Professor in Charge. 
[Dated: Seismologleal Investigations, Weather Bureau, Lpt .  3,1918.1 

TABLE I.-Noninsttuniental earthquake reports, July, 1918. 

, 02 1 Rumbling _..__. 

- 
pproxi- 
mate 
k%: station. 

Approri- 
mate 

latitude. 

Lpproxi- 
mate 
time 

Greed- 
wich 
Civil. 

H .  m. 
5 15 
0 30! 
1 a01 
1 251 
5 2 4  

0 2 0  
17 a0 

0 55 

23 38 

2 53 
21 40 

ia 42 

19 02 

lurstlon. 

-, 

Sounds. 

- 

Abrupt rocking NE<S!V ........ 
Oradusl trelnhlin h S ......... 
Abrupt bumphgk-\Y.. ........ 

Dr. hI. -4. Klein. 
Hartwell IV. Fardncr. 
C. E. McHmignl. 

Eureka ................. 
Rialto .................. 
Caledco ................ 

40 48 
31 OB 
32 41 

PB ....I 0 27 16 
LN .... I 0 30 37 
LE .... 0 3 0  45 
YB .... 0 3 1  30 
YN .... 0 3 1  59 
C. .... 033 .. 
Fm .... 0 5 9  .. 
FN .... 1 0 0  .. 
CN .... 0 37 .. 

4 

1 
15 
18 
8 
9 
8 
8 

..... ..................... I ........ 1: .......I ...... ........ 1 .............. 
30 .............. ........I 40 ...... 

........ I .............. 

........ I .............. 

........ I .............. 

...................... 

Day. 

_- 
1918. 

July 1 
8 

10 
12 
15 

2a 
2a 
21 

ae 
27 

I - 

02 None ............ 1 Rumbling ......, 
03 Loud ........... 

0 ,  

121 39 
116 45 
116 58 
116 39 
116 36 
121 39 
123 1s 
laa 07 

1% 11 

123 47 
121 38 
124 11 
117 22 
115 30 

118 @4 
117 52 

01 a0 

salinas. .............. .-.I 
Cahuilln. ............... 
Hemot.. ......... .......I 
Warner Springs ......... 
Julian.. ................ 1 

36 41 
33 32 
33 44 
33 17 
33 01 
36 41 

37 08 

40 48 

40 11 

2 
3 
4 

2-3 
2 

* :  
4 

01 I None ........... 
08 1 Rumbling.. .... ....... ..! None.. ......... 
06 1 Yes ............. 

......... None ........... 
a0 Yes ............. 

! 

................ Salinas.. i RigBar(Triii1tyCounty) ! 
Boulder Creek (Santn I 

Cruz County). . Eureka.. ! 

I 
............... 

I 
6 i  2 James Jones observer 

U. 8. Weatiicr Bureau: 
Like 3 rushing wind. Gradual I 

p n b l b i g  6 seconds., intcrral I 
1 seconds then rockin i? soc- 
o n d s  ELW. B u i l i i n g s  1 
swaveil. A11 pendulum clocks 
on &-S walls and nuny on ew stopped. ................................. ................................. 

A siiigle surge \?'-E.. ......... ._I 
Ahruyt jar and trem1)liug.. .... .' 
Rumbling. Rapid buinping ! 
BE-NW. I 

Abrupt rocking hi-9.. ......... .: 
Abrupt trembling N-H. ........ ./ 

I ......... ; Nom ........... 
.........I None ........... 

01 ' None ........... 
01 ; Faint ........... 01 ! None ........... 

W. F. Fuller. 
The Sunspot. 
neryl Adams. 
J. U. Witte. 
11. If. Rouse. 

Wendell P. Hoge. 
P. Hamen. 

I 

Gradual rocking. ............. ..I E. L. Waldrori. 
I - i i -- 

TABLE P,-InSlrummtal seismologiml reports, July, 1918. 
(Time used: Mean Qreenwich, midnight to midnight. Nomenclature: International.) 

[For signifleanee of symbols see REVIEW for January, 1918, p. 34.1 

I I Amplitude. 

I Am I An 
Period I Remarks. T. Time. 

Arizona. Tueson. Magnetic Observatory. U .  S .  Coast and Geodetic 
Survey. F. P. Ulrich. 

Alaska. M k a .  Magnetic Obserudory. U. 8. Coast and Geodetic 
Burvey. J. W. Green. 

Lst.. 57. 03' 00" N.; long., 135'30' OB" W. Elevation, 15.2 meters. 
Instruments: Two Bmch-Omori, 10 and 12 kg. 

V To 
E 10 17 

Instrumental constants { N 10 15 

Lat. 32' 14' 18" N., long., 110' 50' OB" W. Elevation, 769.6 meters. 

Instruments: Two B d - O m o r i .  10 and 12 kg. 

V To 
E 10 14 

Instrumental constants { N 10 18 

(Report lor July 1,1918, not received.) 

1 I H.m.8. 1918. 
July 3 ... 

8 

15 

21 

...... .! e... ... 7 15 27 

.... 7 15 52 
YN .... 7 29 18 

, F l 8 11 ..... .. 
.......I 10 I ..... ii.l ...... 

20 ........ ...... ............................. 
Throughout the 

month there 
were frequent 
faint tremors 
on E, ","p", 
entlY 
aeismic. On N 
there was I ra  
q-tlymotiG 2% some- 
times resem- 
bled a portion 
of a distant 
'quake,tho h 
usually wit#= 
regular waves. 

....... ! Pa .... 10 15 56 
! Pm.. .. 10 46 00 
! eLN .e. 11 06 15 

eh.. . I  11 07 5Z 
YN 11 11 16 

11 17 .. 
F. .... 11 23 .. .. 

California. Berkeley. thi.i:ersify of C'nlifoniia. 

Lat., 37O62'16''N.; long., 132' 15'37" W. Eleration, 85.4 meters. 

(See Rulletin of the Seismographic Stations, ITlliversity of California.) 

... 
California. Mowit  Handton. Litk Observatory. 

Lat., 37' 20' 24'' N.; long., 121' 38' 34" W. Elevation, 1,251.7 meters. 

(,See Bulletin of the Seismographic Stations, University of California.) 12 Very doubtful. ....... ....... .... 6 39 11 .. 
I .  



I Amplitude. 
Date. Phase. Tlme. '%!dl . 

An I AN 
Remarks. Date. c:r 

p I km. 
200 I...... 
300 ...... 
200 ...... 
100 ...... 
100 ...... 
100 ...... 

Tremors during 
24 hours pre- 
ceding l5h. on 
dates given. 

~ 1 H. m. a. .................................. 
.......................... 

::::::::I.. I ........................ 
.................................. 
.................................. 
.................................. 

see. I 

I 
i - 

1018. 
July 1 

3 

....... 

....... 

c 

Sec. i p p ....... ! ....... .............. ................ ! .............. ................I .............. 

. _- 
km. 

20 

...... Amplitude sinall. 
............................ 
...... I 1  .... .,.. ...... ........................... ............................ 

20 ...................... ............................ 
............................ .............. ~ I .............. 

I 
I 

ma ........ I .............. ............................ 

...... ........I .............. ............................ 
15 ....... .!. ............. 
15 ........! .............. ............... I.. 

I 

I 

I 
......I 

h[ i c r  oselsmu.  
Rerard l o s t  
after 1211. 31111. 
c h a n g i n  g 
sheets. 

on. 
Quake still going 

~ e a v y  micro-  
seisms. 

............ 

e...... 
SN? ... 
Sm?. .. 

ti 30 15 
G 4 0  13 
t i  40 15 .............................. 

11; 

P 
20 

.............................. 
2.1 I 

................ 

....................... 
...................... 
....................... 
....................... 
I I.. ............ 

.............................. ........I ........ ........ I::::::.. 
40 
?4 .............................. 

.............................. 

.............................. 

.............................. .............................. .............................. ................ .............................. 

.............................. ............................... 

...................... ................ .............. ...................... ...................... 

Doesnot show on 
E-W. 

$7,000 ...... 

I 

.............................. .............................. .............................. 
sa. ' 

.............................. ........................ .............................. 
km I ......I 

MONTHLY WEATHER REVIEW. 

TABLE 2.-Instrumental seismological reports, J d y ,  19184ontinued. 

JULY, 1918 

Amplitude. 

OJifornia. Point Lonia. Rnjn Yoga College. F. J. Dick. 

Instrument: Two-component, C. D. West selsmoscope. 
Lat., 32' 43' 03'' N.: long., 117' 15' 10" W. Elevatlon, 91.4 meters. 

' 

District of Columbia. bl'ashingfon. GeorrJetoicn F n i w r d y .  
F. A. Tondorf, S. J. 

L:it.. 35' 51' 2.5'' N.: long.. 77' 01' 24'' W. Elcration. 4?.4 metcrb. Subsoil: Drcayed 
diorite. 

Instruments: Wiechert ?iW kg. astatic horizontal pndulums, SU lig. \citIc31. 'm 
200 

m 
100 

100 

100 

1918. 
July 7 

10 

12 

14 

15 

19 

1' To e 
E 165 5.4 0 

Instrnmentel runstants.. .. N 143 5.2 0 
2 60 3.0 0 

I 
H . m . 8 .  I see. 1 p 1 p I km. 1 

B ...... t i  29 37 i .............................. Hicroseisins. F 
1. ..... 7 25 .. I % ...................... lost. 

! I ........................ I.. .... Microseisms. NO 
................ . . . . . . . . I  ...... dlstinct main. 

.. 
.............................. 

.... .... 
.... 

en... .. ............................ 
8. ..... 7 % 8 (  .............................. 
I.L.. .. 7 43 Oli ! 17 ...................... 
CLN ... 7 43 Oti j 17 
P..... 9 20 .. / 1 

S N .  ... 7 28 30 ! .............................. 

California. Rantcc Clara. Uniiwsity of Sanla Clara. J. S .  Ricard, S. J .  

(See Record of the Seismographic Station, University of Santa Clara. ) 
Lat., 37' 26' 36" N.; long., 121' 57' 63" W. Elevation, 2i.43 meters. 

Colorado. Dewer. Sacred Heart College. Earthquake Station. A . R .  
Forstall, S. J. 

Lat., 39' 40'38" N.; long., 1 W  56' 54" W. Elevation, 1 , W  meters. 
Instrument: Wiechert 80 kg., astatic, horiumtal pendulum. R 

12 

14 

15 

18 

21 

ai 

29 

31 

............. M icruwisinr. 

...... ...... 

...... 

............. ...... .... 
docs not show 
on E-W. 

ru1inl;lc. 

Heavy mirro-  
seianis. 'Quakc 

............. ............ ...... .............. 

.............. I..... ... ...... ........I ........ 

e . . .  ... 10 41 55 
Y...... 1U 4 i  41 
CL .... 11 03 24 
F ..__. 12 33 ._ 

...... 

...... 

...... 

...... 

..... 

..... 

..... 

..... 

..... 

- 

(No earthquake records were kept during the month of 
July, 1915.) 

District of Columbia. 1Phshiikgtoia. U. 9 .  n$Iather Biirecrii. 

Lat., 38O 54' 13" N.; lung., 77" 03' 03" W. Elcvatim. 21 inetcrs. 
Instruinent: Marvin (vertical pendulum), un.limpcd. Mleehsnical registration. 

' V  To 
Instrumcntal corwtants.. 110 6.4 

e...... 21 20 10 
F ..... 21 33 .. 

I! ..... 1s .4lj .. e N  ..... 18 35 5? 

il'. .... 0 30 11  
~ P N  ... 0 3U 14 
PS :E.... 0 31; @I 

PL .... 0 39 5'2 
Mm.. .. 0 44 03 
h h  .... 0 44 03 
F ..... 1 5 0 . .  

eSN.. . 0 31; 10 - 
..... 

...... 

...... 

..... 

..... 

..... 

..... 

..... 

..... 

1'5 ... 
S? .... 
L.. .. 
L.... 
L.... 
to. ... 
-M.. .. 
F.... 
P.... 
s? .... 
I , . . . .  
I.:. .. 
L.... 
L.... 
tu.. .. 
F.... 

P? ... 
Prrm ? s..... 
L.... 
I,.... 
L.... 
F.... 

F.... 
P.... 
S? .... 
L? ... 
M.... 
P.... 
P . . . .  
P? .... 
F.... 
e..... 
e1 .... 
I. .... 
L.... 
F.... 
em.. .. 
F.... 
P . . . .  
S..... 
Id?.  .. 
F.... 

eN .... 

H. m. a. 
(i 29 43 
6 35 40 
ci 42 30 
7 07 .. 
7 25 .. 
7 4 0  .. 
7 9 3 0  
8 .... 
7 11 10 
7 1s 20 
7 41 30 
7 4s .. 
7 54 .. 
7 %  .. 
9 2 0  .. 
9 30 .. 

10 33 00 
10 41 w 
10 47 2? 
11 14 .. 
11 19 .. 
11 29 .. 
12 40 .. 
21 21 04 
21 30 .. 
0 3 0 0 9  
0 35 52 
0 39 2s 
0 43 33 
1 4 0  .. 

20 20 5.5 
20 25 16 
204u .. 
6 21; 30 
6 40 zc 
7 05 .. 
7 17 .. 
8 15 .. 

17 09 3C 
17 40 .. 
14 5'2 5i 
14 4s 01 
14 52 38 
15 30 .. 

191s. 
July 1 10 ....... ...... 

......I ........ ........ ...... 
e ...... 120  21 5 
CL? ... ?n 25 1s 
F ..... 120 .XI .. 

3 

Nearly roiitiuu- 
uus and uni- 
f o r m  1 0 i i g  

11 36 21 
11 4lj w 

LN .... I 17 52 .. 
1.0 .....I 18 os .. I 

wavcs. Nu 
definite maxi- 
mum. M a n  y 
nmplitudcs of 
about0.5 mm. i I i I  e p  .... I 14 43 01 

s...... 14 45 19 
CLN ... 14 53 00 
eLm ... 14 52 24 
F....., ? ? ? 

e 

*Tram amplitude. 

Kansas. Laisrenee. University of h-ansns. Department of Phyaics 
and Astronomy. F. E. Rester. 

Lat., So 57' 30" N.; long., 9.5' 14' 3'' W. Elevation, 301.1 meters. 

Instrument: Wiechert. 

V TO e 
E 177 3.4 4:l 
N 205 3.4 4:l htrumcntal  eonstants : { 

__ . 
...... 

- 

~~ 

ePa ... 
s... ... 
LN?. .. 
ME?. .. 
MN? ... 
F. .... 

H. m. c. 
0 23 14 
0 32 50 
03528 
0 36 00 
0 36 01 
056  .. 

191s. 
July 15 E-W COmDOnent 

was so illegible 
that only Sand 
F could be dis- 
tmgulshed. 

2! 

31 

*Trace amplitude. 
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TABLE 2.-Inshurnmtal scismo~ogica~ reporta, July, 1918-Continued. 

Phase. Time. 
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11 

1: 

2 

2 

29 

31 

1 ..... 
'.? ... 
'L .... 
H ..... 
I ...... 
IN? ... 
i.? .... 
IN .... ..... 

H. m. E. See. km. 
lopoatfa .............. I..:.. 13,000* 
10 32 27 .............................. 
10 35 04 4 ........................ 
10 37 27 .............................. 
10 41 00 4 ........................ 
10 41 02 4 ........................ 
10 46 59 6 ........................ 
10 49 12 .............................. 
10 50 li  8 I .............. .......... 
10 55 26 lz ........................ ..... 1 10 56 04 

,La...\ 11 11 02 
'L =... 11 11 24 
~g .... 11 16 04 

.... 11 19 14 
AN 11 16 35 

iN .... I 11 20 24 
:'e .... 11 22 42 
JN.... 11 23 

.... 11 2s 14 

.... 8 11 40 09 
LN .... 12 22 .. 
L, .... 1 2 2 3 % -  

.... 

fh .... 11 24 26 

?.....i 11 33 14 

I ........................ .............................. 
60 ........................ 
40 ........ I ................ 
40 ........................ 
20 ........................ 
30 ........................ 
20 ........................ 
15 ........................ 
20 ........................ Possibly LN np~. 
24 ........................ 

.................... 
30 ........................ I.......... 

................................ .............................. 

Lg .... 1229021 20 
F ..... 12 PO .. I ........................ 

Pa .... 
Pa .... 
!GN ... 
,Ea ... 
?L ta... 
bL =... 
Na .... 
Ha. ... 
c ..... 
ca  .... 
FL .... 
Fa .... 

H.m. E. 
7 1330 
7 13 31 
7 3021 
7 3030 7 55 45 
7 56 I6 
8 08 22 
8 19 36 
8 2 0 . .  
8 26 .. 
9 09 .. 
9 16 .. 

17 30 
I6 I 
17 1 
17 I 

3 1  ...... I 

40 

...... 1 
.lo 
4 0 3 0  
40 ........XI 
18 ............................. ............................. 

! 
3 1  
3 
5 
5 
E3 

.............. i ...................... ...................... i ...................... ...................... 
...................... ...................... ................ ......I ...................... ...................... ...................... .............. ...... ...................... 

...................... ...................... ...................... ...................... ...................... 

P. .... 
PN .... 
6e .... 
eLa ... 
eL. ... 
Ma .... 
Ma .... 
c ' . . . . .  
Fm .... 
FN .... 

e8N ... 
10 41 46 
10 41 I 
10 ? ? 

11 IS n i  
11 18 I9 
11 21 39 
I1 33 34 
11 443 .. 
? ? ? 

12 05 .. 

1053% 

01 .... 14 E 04 

la..... 14 48 49 

ex... .. 14 44 27 
ee..... 14 45 01 

iE..... 14 52 02 
eLN ... 14 55 21 
eLe ... 14 55 48 
MN .... 14 59 15 
Lm .... 15 01 47 
L..... 15 22 59 
Fm .... 15 2s 30 

3...... 
!N ..... 
L..... 
.o..... 
F ..... 

18pmtta 
18 3 i  01 
18 38 35 
IS 40 3 i  
18 43 .. Pm .... 

SN .... 
Lm .... 
eLa ... 
MN .... 
M. .... c ..... 
F ..... 

Pa--.- s. .... 
0 30 24 

0 36 17 
0 41 42 
0 42 .. 
0 44 23 
0 46 28 
0 5 4 . .  
1 32 .. 

0 80 
0 3 6 ~  3E .... 

!Pm. .. 
Pa.'. .. 
3a .... 
BmDr -. 
b f ~  .... 
MN .... 
ME ..-. 
bfe.... 
Me .... 
F ..... 

L..- 

L D 1  .. 
PL a...  

01z36, 
0 30 15 
0 30 31 

0 36 40 
0 39 1s 
0 39 50 

0 44 13 
0 45 00 
0 47 I33 
0 4s 05 
0 4957 
1 42 .. 

a 36 is 

n 42 00 
eL. ... 
eL .... 
Me. ... 
Ma .... 
CN .... 
Cm .... 
FN .... 
Fg .... 

7 11 45 
7 12 49 
7 19 .. 
7 21 .. 
7 22 .. 
7 25 .. 
8 02 .. 
8 04 .. .... 

4 
6 

48 
25 
20 

16 

I6 
16 

........I.. .... 12.400?1 ........ 1 ...... (111~3ti' ?) ........................ ........................ ........................ ........................ 

........................ ............................ ........................ I ......................... ................... -------.-I 

01 .... 
P P , ~ ~ .  
L~..... 
EL.. .. 
L..... 
Me? ... 

6 15 ea 
6 30 32 
6 40 15 
7 08 21 
7 11 15 
7 14 43 

8 
7 

19 
21 
15 
1R 
13 
I4 

...................... M i c r o s e i s m  R ...................... mast ol day ...................... ...................... 
50 .............. ........ 60 ...... ...................... ...................... ............................. ............................. 

L..... 
to 

Lg .... 
F ..... 
O..... 
e? ..... 
e...... 

Leu,- .  

eL.?.. 
LN .... 
LL .... 

to 
L. .... 
F..... 

7 B 21 
7 51 37 
8 04 .. 
S 7.3 50 
8 32 .. 

iiposlra 
11 35 46 
11 42 01 
11 46 21 
11 54 54 
11 58 55 
12 01 .. 
12 05 .. 
12 ? ? 

20 
16 

........................ ........................ Dampedb m ............................. net. F t t %  ............................. c h w i  
ords 35m. f %: 

LN .... 
Le. ... 
LE .... 
F?.... 

17 52 10 
17 52 37 
18 01 52 
18 08 28 o..... 

p. nPI 

sa. ... 
8. ..... 
en..... 
LN .... 
L. rep1 
Ln n m  
L* -1 la.... 
L. .... 
F. ..... 

PN rep1 
en.. ... 
eN-.-.. 

YN .... 
YN-... 

7 1 4 2 6 '  
7 14 33 1 6 
7 2 3 2 0 :  13 
7 2 3 3 2 ;  6 
7 2.I 32 I 12 
7 31 32 ,?4-36 
7 59 22 
8 03 36 
8 20 32 I 

40 
8 42 .. 30 a 44 
8 3 9 7  8 49 .. 20 

.............................. ........................ ........................ ........................ ........................ ........................ 

.............................. .............................. 

.............................. 
........................ ........................ ................................ ........................ 

6 
6 
6 
I 
20 
17 
15 
20 

................... 6,150? 0 from eLN-e. ............................. (assumed s n ........................ chronous wlth ........................ 811). 

........................ N undamped. ........................ E damped by ........................ magnet. ........................ I ........................ I 

........................ 

............................. 

I Amplitude. 
Period T. ltEl Remarks. I Aa I AN 

MMssswhuset ts. Cambridge. Har vard Uni vereity Srismograph,ic Station. - 
Contmued. Maryland. Cheltenham. Magnetic Obwrtntory. U. S .  Coast and 

Geodetic Survey. George Hartnell. 
Lat., 3s' 44' 00" N.: long., 76' 50' 30" W. Elevation, 71.6 metcrs. 

Instruments: Two Bosch-Omorl, 10 and 12 kg. 

- -  
1918. 

July 8 V To 
E 10 15 

Instrumental constants: { N 10 15 

..... 

..... 

..... 

..... 

.... 

..... 

..... 

- 
...... 

...... 

...... 

...... 

...... 

1918. 
July 3 

8 

....I .............. I .......... i . I  

.... I.. ...................... I Not registered on ..........I East mmpw ........................ nent. ..........I 
I 

1' 

Compare July 21, 
1914, 0 E?h jom 
4 3  &SO Gblde 
o b J i m  17s: 
putting eplcen- 
ter 46'N 130' w.; PuiZova 
f;"O."u'. 5oo N., 

........ ........I ...... 
14 ....... 270 ...... 
10 ...................... .............. 

...................... ...................... .............. ........ 10 ...... 
16 ...................... 
17 ...................... ............................. ............................. 

................ \ Phases very in- 
definite. 18 ........................ ....I *3,750 I ...... 1 .......... ! .... *6.000 I ................. ::::I ........ 1 ......I .......... I ....................... 

e L -  ePVl - 
3im. 499. La- 
drone Islands? 
or b e t w e e n  
Formosa and 
Great Liu Kiu 
Island?? 

Beautiful slnu- 
sold81 record 
sets In. 

Very faint L 
waves on N 
undamped. 

P and 8 msSked 

%-15 

Massachusetts. C'ainbridge. Xarmrd Uniiwsity d&mographiir Gtafion. 
J. B. Woodworth. 

Lat., 42' 22' 36" N.; long., 71' 08' 59" W. Elevation, 5.4 meters. Foundation: GIwia. 
sand over clay. 

Instruments: Two Bosch-Omorl100 kg. horizontal pendulums (mechanical registration). 

Instrumental constants..{ N 50 25 4:l 

1' To t 
E 8 0 2 3  0 

VW d i s t a n t .  
2.1 A m p l i t u d e  
20 very small. 

uncertain. 
H . m . 8 .  8cc. 1 I I.I 1 km. 1 7 ca ....................... 13,Mw)+ 
7 13 31 I 6 ......................... 

1918. 
July 3 ........ 

* Trace amplitude. 
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TULE 2.--Imtrumental seismological reports, July, 19184ontinued. 

T h e .  

JULY, 1918 

ePN... 
in ..... 
8N? ... 
Ln .... 
eLn ... 
LN .... 
LE .... 
La .... 
Ln .... 
Lm .... 
F ..... 
IPS 
IPm .... 
1Sw .... 
nLm.. . 
F ..... 
ePN.. . 
BN .... 
eLw ... 
MN .... 

to 
F ..... 

... 
eLN-.. 

MN .... 

 as .... 

I Amulitude. 1 I 

10 41 54 ........................ ? 
10 42 64 .............................. 
11 07 12 18 ................ I ...... 
11 20 30 ........ ........I .............. 
11 22 .. 48 ........ I .............. 
11 a3 12 .............................. 
11 25 08 36 ...................... 
11 27 12 
11 33 08 .............................. 
11 56 ................................ 
o 4a 3, OOO 
0 25 46 .............................. 
0 33 30 .............................. 
0 39 08 ............................... 
1 38 ................................ 
6 29 30? ....................... .9, loo? Not reeistered on 
6 4 4 .............................. E-W. 
6 55 .............................. 
7 0 5 i i  .............................. 
7 16 .................. , ............. 
7 19 .. 18 ........ *1,WO ...... 
823 .................................. 

10 51 08 .............................. I I  
24 ....................... I I  

I I 

........................ 
0 35 00 6 ...................... 
o 39 i a  15 ........ *s,ooo ...... 

...................... ...................... 1 ........ *1,5uo 
*so00 I .............. ........ I .............. 

i 
Zdkturbanccs r e  

urted f r o m  1 Ehitre, Pan- 
i ama. ..... .: Time of Y also. j DO. 

LN .... 
Lm.. .. 
Pm. ... 
FN .... 

11 39 2'j 
15 39 31 
15 40 27 
15 40 d 

P... .. 

M..... 

LE.. .. 
LN .... 
FN .... 
Fm.. .. 

ai a8 51 

ai ae 42 

21 28 31 
21 28 3s 

21 34 11 
21 34 16 

i ...................... 

....... *l,OOo 1 '1,W 

.......I ........ i ........ 

....... I ........ I ........ 

I *1,m 
I 

........ ....... 
20 ........ I .............. a0 I: 

.......I ........ I ........ 

a0 20 !........I ...................... .............. ...............I *2,m ....... .............. ............................. ....... I ....................... 
I ............... I ........ ............................. 

a0 ...................... 
20 ...................... ............... *a,m ....... *a,m ............... ............................. ............................. I 

wi ! D M I ~  uncnr- 

...... ...... ! 

......I 

......I 

...... 
I 

1,160 Do. 

......, 

I I  

Amplitude. 

. - 

Date. chmy 
I 

Missouri, Saint Louie. SI. Louis Universe'ty. Geopliyaical Observa- 
tory. J. B. Goease, S. J. 

Lat., 8 8 O  38' 15" N.: long., 9!Y 13' 58" W. Elevation, 180.4 meters. Foundatiou: 12 
. feet of tough clay over limestone of Mississippi system, about 300 feot thick. 

Instrunmnt: Wieehert 80 kg. astatic, horizontal pendulum. 

New York. Itham. Conrell 1hiacrait.y. Heinrich R i a .  
Lat., 42' 28' 58" N.; long., i R o  29' 09" W. Elevation, 242.6 meters. 

Instruments: Two Bosch-Omod, 25 fig., horizontal pendulums (mechanical regis- 
tration). 

V To e 
Instrumental constants.. 80 7 6:1 ........ 

..... ........ ...... ........ ........ ........ .... ...... ........ 
Fa ....I 9 23 .. ........ 

1918. 
July 3 

8 

15 

21 

.......I eLN..-I 1 nor VISI- 
Ln .... 7 5u .................. ........I ....... Die on record. 

K o k n  ' s t em M N - - - . ~  7 65 .. I 24 1 ........ I *2,OOO I ...... I 
F.....I B 4? I32 .. I ........ I ...................... I I I O n E -  ..... 

..... 

I 

@PN ..a! 10 41 17 

e N  ..... ! 10 53 
en..... 10 49 04 

e1 ..... 10 57 12 
e...... 10 57 18 
Lm .... 11 10 14 
hLN ... 11 17 37 
Fm .... 1 12 35 .. 
FN .... ! 12 37 .. 

.............. I ........ 
5 ; .............. I ........ 
5 ............... ! ........ 
7 1  ...................... 

13 ! ........ ......I ........ 
40 ~ .............. ........ 
38 I ........ ........ ! ........ ........ !........ ............... 

I 

i ..... .... ....... ................ -1.. ...... j.. .!. .!. Seismomai,h not I I I inopkriation 
h..... 6 46 35 1 ! ...................... from J ~ I Y  13 
en .... 4 646381 1;; ...................... l h 4 5 m t o J u l ~  
eLN ... 7 03 41 30 i ...................... 15,22h lorn. 
%La..-( 7 07 22 28 1 ....................... 
FN .... I 8 18 ................................ 
Fa ....I 8 22 ................................ I I I /  I ..-.. pa....i 14 43 P 
eP ....I 14 44 37 

14 48 35 .... 14 50 23 
La .... 14 54 09 

Fm .... 15 19 .. 
Fw .... 15 22 .. 
LN ....i _j 14 54 32 

3 Time mechanism 
4 out of order. 
6 
9 
20 

I I  I l l  1 I _  
* Trace amplitude. 

Panama Canal. Balboa Heighta. Governor, Panama Canal. 
Lat., So 57' 39" N .. . 1 ong., 79" 33' 29'' It'. Elevation, 27.6 mccers. 

Instruments: Two Rowh-Omori. 100 kg. 
V To 

Intrumental wnstants.. 35 20 

New York. Bzcfilo. CaniSiue College. John A. Curti'n, S. J. 

Lat., 4 2 O  53' 02'' N.; long., 78" 52' 40" W. Elevation, 190.5 meters. 

htrument: Wiechert 80 fig. hodmntal. 
- 
I.._.. 

...... 

...... 

...... 

...... 

- 

€I. m. 8. 
P...... 10 41 60 
F... .. I 1 0 1  16 

SN. p p km. I 
.......I ...................... j mors. 

20 1.. ......I.. ..... -1. .... .! Very slight tre- 
191s. 

July 8 . .  

17 

18 

2( 

31 

V TO e 
Instrumental eonstants.. 80 7 5:l 

(Report for July, 1918, not received.) 

...... ...... 

20 
20 ...... ...... 

Pw .... 15 39 14 
Pm.... 15 39 21 

New York. Fordham. Fordham Univereity. Daniel H. Sullivan, S. J 

Lat., 40° 51' 47" N.; long., 73O 53' 08" W. Elevatlon, 20.3 meters. 

Instrument: Wiechert, 80 kg. 

V To e 
E 72 5.0 0 
N 72 5.0 0 Instrumental constants: { 

(Report for July, 1918, not received.) 

* Trece amplitude. 



Jar ,  1918. 

...................... ...................... 
1s ...................... 
17 ................ I ...... 
17 ..................... 
17 ...................... 
17 ............... -1.. .... 
15 ...................... 
15 ...................... 

u ................ I: ..... 

............... ........I ...... 

............... ........I ...... 

............................ 
....................... 9,420P 

....... 1 ....................... 

34 ................ 1.. .... 

....................... :...._. 
I .............................. ............... ........I...... 

45 ...................... 

16 ...................... 23 ................ 1 ...... 

....................... 
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TABLE 2.-Imtrummtal eeienmlogical reports, July, 1918-Continued. 

F lost changlng 
sheets at 1m 
10m. 

337 

10 
10 

I 
Date. 'EY- Phse.1 Time. ! i I  

....................... ...................... j... ...i ..................... ..,...... 1 

Port0 Rico. Viequa. Magnetic Ohservotor!l. U. S .  Coast and Geodetic 
Survey. F. L. Adams. 

Instnunents: Two I3mch-Omori. 

Instrumental constants. .{W $ ii:: 

Lat., 1s" M)' N.; long., €6' 25' W. Ele\,ation. 19.8 meters. 

V T O  

L ..... 
L ..... 
L ..... 
L ..... 

1918. 
July 3 

a 

31 

i O 3 . . !  30 ...................... 
7 14 .. ! 20 ...................... 
725.: 16 ...................... 
7 41 ... 15 ....................... 

..... 

...... 

...... 

eL .... 6 55 .. i ........ ...................... 

I; ..... I S GU ... 15 i ...................... 
F ..... i 820 .. ........ ...................... 

I eL .... 10 40 

.. 21 I. ..................... 
F 1 ........I !-. .................... 
eLI1?..l 11 45 ................................ 
L ..... 11 50 .. 18 ...................... 
L ..... 12 03 .. 17 ...................... 
L ..... 12 07 .. 16 I 
P. .... 12 20 ......... ............... ..... 
eL.. .. 21 45 

to 22 .................................. 
cI, .... 12 21 ................................ 

to 12 30 .. 18 ...................... 
eLf. .. 17 28 ................................ 

to  18 30 ................................ 

...................... 
..... ...... 

~,,....l in  45 01 
P. ..... 10 45 ia 
F .____ 10 52 _. 

F lost in chang- 
ing sheets. 

Amplitude very 
small. 

May not be seis 
mlc. High 
W i d .  

14 41 2fi 

Pn .... 14 S P 
LE .... 14 48 06 
Ln .... 14 P S 
eMx ... 14 53 53 
MI. -. . 14 51 10 
(.E.... 14 57 .. 
cn .... 14 1 P 
F. .... 15 02 .. 
Fa .... 15 IH .. 

0 . .  ... 
P ..... 
PnPi.. 
S ...... 
cL .... 
L ..... 
L ..... 
F ..... 

.. 

9 May be the rer- 
10 y d  of two 
30 quakes. 

20 ........ in ...... 
20 30 .............. 
20 ...................... 
16 ....... ., .............. 
17 ....... ./ .............. 

............................. 

5 ................... NothinCclenrex- 
5 _ _ _ _ _ _ _ . I - - ~  ._ ____._ rept the first 

a p p e a r  ance. 
Rem a i  n d  o r 
very taint. 

............... 1::: 1: 1.. ...... 

22 ........I : ............. 

........ .............. 
I ..................... ............... I: ............. ............................ 

14 SB 20 
14 43 53 .............................. 
14 45 06 .............................. 
14 49 52 .............................. 
14 52 .................. 
14 5.1 36 24 
14 55 .. 21 
15 OB .. 11 
15 40 

........ ...... 
15 20 
16 

14 

PIcDi.- 
ea .._.. 
e. ..... 
e...... 
e ...... 
eLf ... 
L ..... 

Vermont. 

7 13 00 
7 20 .- 
7 22 54 
7 25 12 
7 30 .. 
145 .. 
753. .  

Northfield. U. 8. Weather Bureau. Wn. A. Bhaw. 

4 
8 
8 

12 
12 

!%I 

Lnt., 4 4 O  10' N.; long.. 72" 41' W. Elevation, 258 meters. 
Instruments: Two Rowh-Omorl, mechanical registration. 

................ l2,ooO Ap ms to he ...................... 6 confused ...................... record of sev- ...................... eral shocks. ...................... ............................. ...................... 

I' To 
E 10 15 
N 10 16 Instrumentnl constants. .{ 

1918 
July 3 ..-.. 

I 
8 j  ....... 

15 ! ....... 
I 

I 

21 I ........ 
31 ....... 

I 

........................ ...... 

.............................. 
26 ....................... 

20 ........................ 
to 1s ...................... 

24 ...................... 
en ..... 10 46 10 
CL.. .. 11 09 
P ..... I1 15 
S? ..... 
If ..... ........ 
F ..... .. ........ ................ 
..... 16 I ...................... 

F ..... 750..1 .............................. I eL 7 13 W 

Pt .... ......I 
..... 

.... .. ................ 
...... L 7 2 5 . . )  

N-S compnncnt 
or S ~ J I I  umpii- 
tude. 

en ..... 14 45 .. ~ ~ ~ c o m p n n m t  
Snf.. notrerriding. 
Ln .... . 
FH .... 115 10 .. !........I ............... I ...... I I -  I I - . - -- - 

* Trare amplltude. 

Canada. Ottawa. Donkinion Sstronomical Obserzatoy. Earthquake 
Station. Otto K1otz.t 

Lat., 45' 23' 36" N.; long., 75' 42' 55" W. Elevation, 83 meters. 
Instruments: Two Bosch photogrsphlr horizontal pendulums, one Sphdler d Hoyer 

Wk. vertical seismograph. 

Instrumental constants.. 120 26 
V To 

191R. 
M y  1 ....... ! 

I 

4 F lost in wind 
..I tremors. 

Amplitude. 

Period T. 1 Ac I lg&/ 
Amplitude. 

Period T. 1 Ac I lg&/ 
Canada. Ottawa. Dominion Astronomical Obsereatory-Continued. 

1SlS. 
July 3 

E 

13 

14 

1s 

- 

16 

21 

21 

23 

24 

25 

29 

29 

31 

...... 

...... 

.___.. 

...... 

...... 

- 

- 

..... 

..... 

..... 

..... 

..... 

...... 

..... 
...... 
..... 

I 
e ...... 121 32 43 

L. .. _i 21 30 _ _  PIA .... ?1 33 13 
e. _ _ _ . I  21 51 _ _  
F. .... .... 

...... ...... 
15 
S 
9 a 
9 
7 
8 ........ ........ ...... .......I i I I 

I .................... ................ I:: .... 

................ I ...... 

50 425 i...... ...................... ........ ........I ...... 

........ ........I ...... 

...................... 

...................... 

8 A 8 6 A  TOON RECORD. 
-- 

0 ..... 1,910 
IP ..... ........ ...... 
13 ..... 
eL.. .. 

e ...... 
PL? ... 
LP .... 
F ..... 
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Data. 

I Amplitude. 

AB 1 Ao Itsace' Phase. T h e .  p%!d .( Dis- Remarks. Data. chgy 

Canada. Vieloria, B .  C. Dominion Meteorologirnl &vice. 
ht., 4V 24' N.: long., 123O 19' W. Elcvatlon, 67.7 meters. Buhsoll: Rock. 

Instrument: Wechert, vertical: Milnr horizontal pendulum. North. In the merldin 

To 
Instrumental constant.. 18. Pillar deviation: 1 mm. swlng of hoom=0.51". 

Amplitude. 

A= I AN 
Phase. Time. '$y E.1 Remarks. 

- I 
1918. 

July 1 

3 

8 

14 

15 

16 

1E 

21 

21 
P 

2< 

2 

n 

P 

3 

3 

..... P 
3 ...... 
L ..... 
M ..... 
F ..... 
P.. ... s? ..... 
3 ...... 
is. .... 
L ..... 
M 
Repent. 
L.. ... 
iL ..... 
La .... 
L. .... 

..... 

- 
..... 

..... 

..... 

...... 

...... 

...... 

...... 

...... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

H:m.s. Ste. p 
6 32 00 ................ ...... 

........ 
7 a5 38 
7 OR 54 
7 15 4s ...... 
7 17 '28 ........ 

Amcrica. 

8 .58 .I1 ..... 
9 a=, 31 ....... ..................... 
9 10 a ........ : ........ ........I ...... 
9 20 22 ......................... 

F ..... S M ) . .  

sfc* 
...... 
...................... ...................... 

IC I *a00 ....... .............. 1: ....... 
R1. .__ ... ... ... 
.__ 
.._I 
...I ... ... ... ... ... .... .... .... .... .... .... .... .... 

Microseisms g e  
Ing on. 

P not dcflued. 
Sudden dellec 
tion to cast at 
ih 3Om 30s anal 
then a momcn- 
tnry pmar. 

P..... 
P..... 
3 . . . . . .  
3oriL 
L..... 
L. .... 
L..... 
L..... 
M..... 
L..... 
Repeat 
L... .. 
La .... 
M..... 
L. .... 
F..... 
P..... 
3... . . .  
IS ..... 
L..... 
IL ..... 
M..... 
L. .... 
F.. ... 

7 14 30? ~ 

7 16 54 
7 21 51 
7 2 5 4 2  
730311 2 34 42 
( 4 8 3 8  
7 5530 
R (H 18 
8 12 12 .......... 
R 58 36 
8 57 30 
9 0000 
9 19 30 
9 23 12 

10 37 519 
10 4?? 36 
10 56 24 
11 01 24 
11 14 54 
11 35 38 
12 39 24 
13 41 54 

................. 
P..... 9 ? P 
iS ..... 0 35 00 
iL ..... 0 41 42 
IL ..... 0 44 12 
M. . . . .  0 44 54 
F..... 1 4 6  12 
I,? .... 20 48 061 
L. . . . .  20 50 36 
F..... 20 56 4s 
L . . . . .  23 55 1.4 
F. . . . .23 59 12 
P? .... 6 31 1 A  
S? ..... 6 40 30 

L. . . . .  I O 5  18 
1, ..... 7 18 36 
M..... 7 M 54 
F ............... 
hr ..... 11 01 54t 
S or L? 14 27 21 
LE .... 14 31 30 
M..... 14 37 4s 
F? .... 14 50 36 
1.. .... 11 56 36 
bf ..... 11 59 42 
F .............. 

L. . . . .  6 55 42 

...... 

.............. I .............. ........I 

.............. .............. .............. .............. "............I ...... *4 300 

.............. I 

...... *1,500 

.............. 
I .............. .............. 

.............. .............. 

.............. .............. .............. .............. .............. .._._. *1,MIO .............. .............. 

.............. 

.............. .............. .............. .............. ...... *2,400 

...... *50 

...... *a 

.............. 

.............. 

.............. 

.............. 

.............. .............. 

.............. 

.............. 

.............. ...... *2,m 

....... *loo 

............... 

............... ............... ....... *300 ............... 

............... ....... *m ............... 

............... 

.............. 

...... ...... ...... ...... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... 

..... ..... ..... ..... ..... ..... ..... ..... 

..... 

..... ..... ..... ..... ..... ..... 

..... ..... ..... 

..... ..... 

..... ..... ..... ..... ..... ..... ..... 

..... 

..... ..... ..... ...... 
...... ...... ...... 
...... 

...... 

..... 

..... ..... ..... ..... ..... 

..... ..... ..... - 

u ..... 9 24 16 
F ..... 1 9 57 42 

P ..... 7 0 6 9 )  
e ..... ? ? ?  
L ..... 7 Lw 00 
M .... 7 u m  
F ..... ? ? ?  
P.. ... 10 46 14 
5 ...... 10 54 36 

..... 11 26 a5 
F ..... 12 58 02 

P ..... III 46 07 
8 ..... 10 54 13 
L ..... I ? ?  
M .... 11 28 48 
F ..... 11 ? ? 
P ..... 0 '25 25 
8 or L. 0 % 51 
M ..... 0 !B 51 
F ..... 1 I9 50 

I.$ .... 11 OR 12 

........ I *1,400 ........ 1:::::: ........ i ...................... 

9 ...................... 
18-24 ...................... 

18 ........ 7 ...... .............................. 

VER TI CA L A I .  

.............................. 

....................... .6,370 Northern Perii. 

........ *1,m .............. .............................. 
VER TI CA L 

.............................. .............................. 

A z 

6 ..................... 
34 ...................... 
So ........ J ....... ........................ I ...... 

........................ ! 651 Northern Cali- .............................. foruia. ........ 1*11,500 .............. Felt at Eiireka. ........I ...................... 

S ................ 17,740 Northrrn Prru. 

VERTICAL. Ar.  
P ..... 0 55 00 
8 ..... O W r J t l  
L ..... o 28 40 1 ~ 6  ........ I .............. 
M .... 0 Ig IS 10 ........ 25 ...... 
F ..... ? ? ?  .............................. 
Y ..... 20 50 82 ........ *100 .............. 
L 2358!&? 
Y ..... 0 02 51 ........ *%Xl .............. 
F... .. 0 06 47 .............................. 

3 ........ ! ........ 1 7.50 
6 1  ........ 1 .............. 

..... .............................. 

.. ......................... P... 6 33 
%l ................ 5 , m  ...... S ...... 6 40 39 ........I 

L ..... 6 51 34 ................ ........,...... 
M ..... 7 09 20 ........ *>,OM) .............. 
F ..... 90753  .............................. 
M ..... 10 40 45 ........ *300 ........ I ...... 

Do. 

.... .... so? .... .... 

.... 

.... 

.... .... .... .... .... 

.... 

Mieroselsmafkr 

Micrwhms. 
Enreka, Cnl.? 

l7h. 

isla 
July 1 

3 

8 

15 

in  
16 
17 

21 

21 
23 

2-4 

21 

!as 

28 

31 

31 

- 

.. .... 

.._. 

.__. .... .... .... 

.... .... .... 

- 
..... 

..... 

..... 

..... 

.... 

.... .... 

.... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 
- 

Do. 
P h m s  moSkCd 
bymicrmelsrm. 

Do. 

._.. L ..... ....................... 
M ..... ........ *3M1 .............. 
F ..... 14 36 27 ........ ...................... I l l  M l c r o s b l s m s  

w h e n  suiall 
'qoske was 
recorded at 
other statlonr. 

....... 

M . . . . .  

................ 

12 .... 

18 03 06 

L ..... 
M ..... 
F ..... 
L ..... 
M.. ... 
F ..... 

11 37 34 .............................. 
11 51 20 ........ .............. 
12 15 56 .............................. 

.................. ! .............................. Revelstoke re- 
12 01 06 ....................... : ...... 
12 08 36 ........ *m .............. nlght of 27-28. 
1 2 2 3 0 6  .............................. 

ports a sll ht 
quokc d u k g  .... 

__._ 
_._. .... ..... .... ..... 
,._.. 
,._._ ..... 

Also sheets 
20th to 2ith a 
mass of mi- 
croseisms. 

M i c r o s e i s m s  
y h e n  s m a l l  
quake was re  

corded at other 
stations. 

M i c r o s e i s m s  
mask phasee. 

Y l c r o s e l r m s  
going on. 

Time doubtful. 
Mlcroseisms 
mask phases. - 

....... *m 
P ..... 
S ...... 
L ..... 
M ..... 
F ..... 
s ...... 
L ..... 
M ..... 
F ..... 
L ..... 
Y ..... 
F ..... 

17 12 36 I ......................... 10,800 
17 24 13 .............................. 
17 U 53 ................ .: 
17 59 OR ........ *500 .............. 
18 04 34 .............................. 
15 ni 497 .............................. 
15 06 14 .............................. 
1 5 1 6 0 4  ........ rloo .............. 
15 58 51 .............................. 
224604 .............................. 
2 2 5 5 2 3  ........ *a50 .............. 
2'31009 .............................. 

............ 
P? .... 
S.... . .  
I. ..... 
M..... 
F 
L...... 
M..... 
F.. 

14 48 36 
14 I 4 2  
14 57 12 
15 00 Mi .............. 
23 00 481 
23 09 1 8  ........ .? 

....... ....... 

.............. .............. .............. 
*l,OOo 

I ....... 
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TABLE 3.-Late seismOlogieal reports (inslncmenhl). SEISMOLOCtICAL 
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Panama, July 20, 1918. 
Earthquake shocks have been felt 80 miles to the west of th i~ city, 

cawing some apprehension among the people of that region. No 
caaualtm occurred nor wm any damage done. ( h o c .  Pr.) 

Amplitude. 

Am 1 A N  ItancB’I “e Ph8S0. Time. ’%? I 1 Remarks. 

~ __ - 

P. .... 
Y N . . . .  
eL .... 
CLN ... ax.-.. . 
Ma .... 
C..... 

Fa .... 
Fm. ... 
c~.. .. 

I 
R. m. 8. 
21 31 02 
21 31 03 
21 35 17 
21 35 47 
21 37 01 
21 37 42 
21 40 .. 
22 M) .. 
22 OB .. 
21 40 .. 

13 
13 
13 
10 
12 
7 
12 

4 

10 

8 

...................... 
1,230 .............. ........ 880 ...... ...................... ...................... ...................... ....................... 

...................... ............................. ............................. ............................. 
10 10 ...... ............................. ...................... 

Pm .... 
Pa .... 
el.1 ... 
Y ..... 
Fa .... 

. 

New York. IUiaea. Cornell University. Heinrich Ria. 

Instruments: Two Dah-umori, 23 kg., honmntal pendulnma (mechanical reghtration). 
Lat., 42’ 26’ 58” ?u’.; long.. 76’ 20’ 08’’ w. Elevation. 242.6 mehi. 

4 28 44 
4 25 50 
4 33 5ti 

4 %5 .. 
445 .. 
4 33 58 

H. m. E. 
e. ..... 14 63 SO 
F... .. 15 58 .. 

9 

3 
5 
4 

10 
7 

b 
11 
!a 
2s 

ePN ... 0 14 02 
el’.... 0 14 05 
sa .... 0 23 00 
Sa.... 023 12 
Lh .... 0 30 IS 
F.. ... 100 .. 

...................... ............................. ............................. 

...................... ...................... ...................... ............................. ............................. 

...................... ...................... ............................. ............................. 

...................... ...................... ...................... ...................... ............................. ............................. 

ea... .. 17 10 M 
em.. ... 17 49 32 
L... .. 1s 04 (w 
I.*. .... 1s 05 10 
Fm ....I 18 57 .. 

Fm.. .. 
FN .... 
em..... 
en..... 
Fa .... 
FB.... 

em ..... 21 39 .. 
IF... .. 23 29 .. 

1451 .. 
16 44 57 

1649 .. 
16 60 .. 

ia sa .. 
1 6 4 0 2  

en..... 12 46 36 
e=.... . 12 46 41 
e...... 1248 59 
en..... 12 49 37 
FN .... 13 09 .. 
Fm.. .. 13 15 .. 
La .... 4 45 a0 
Fa .... 5 02 .. 
ePa. .. 9 05 14 
ePm.. . 9 05 29 
eSb... 9 1059 
0s.. .. 9 11 M 
Fa.. .. 9 19 .. 
FN ....I 0 21 .. 

ePa ...I 22 13 31 
eS. ... 22 19 48 
La ....I 22 23 M 

Fa .... 22 35 .. 
Fm ....I 22 88 .. 
IAH....i 22 a4 u) 


